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(57) ABSTRACT 

Lead-through terminal with a terminal casing (1) made of 
insulating material, at least one metallic outer conductor 
connecting element (3) arranged in the terminal casing (1) or 
protruding out of the terminal casing (1) and at least one 
metallic inner conductor connecting element (4) partly 
arranged in the terminal casing (1) and partly protruding out 
of the terminal casing (1), connected electrically with said at 
least one outer conductor connecting element (3). The 
terminal casing (1) can be fastened elastically in an opening 
of a housing wall (9) or such from one side only with 
fastening elements (21) integrated in said terminal casing 
(1). Thanks to this construction, the lead-through terminal 
can be fastened for example from outside to the housing wall 
(9) of an electrical apparatus without it being necessary to 
provide further fastening means inside the housing. 
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LEAD-THROUGHTERMINAL 

REFERENCE DATA 

0001. This application is a continuation of International 
Patent Application PCT/CH03/00480 (WO04023606) filed 
on Jul. 16, 2003, claiming priority of 2002CH-1516 of Sep. 
5, 2002, the contents whereof are hereby incorporated by 
reference. 

FIELD OF THE INVENTION 

0002 The present invention concerns a lead-throughter 
minal for leading at least one electric line through a housing 
wall or Such. 

DESCRIPTION OF RELATED ART 

0.003 Lead-through terminals are used mainly for elec 
trical apparatus with housings and Serve for leading through 
one or Several lines through the housing wall. Lead-through 
terminals generally have a terminal casing made of insulat 
ing material, at least one metallic outer conductor connect 
ing element arranged in the terminal casing or protruding out 
of the terminal casing, at least one metallic inner conductor 
connecting element partly arranged in the terminal casing 
and partly protruding out of the terminal casing, and con 
nected electrically with Said at least one outer conductor 
connecting element. They are fastened to the housing wall in 
Such a manner, that a body part of the terminal casing with 
the outer conductor connecting element lies outside the 
housing whilst a foot part of the terminal casing with the 
inner conductor connecting element lies inside the housing. 
0004. The outer conductor connection, which is acces 
Sible from outside the housing, is often made as Screw 
terminal element, while the inner conductor connecting 
element, which Serves the connection with components of 
the electrical apparatus inside the housing, is generally made 
as connection pin-Solder terminal, flat pin terminal, wire 
wrap terminal. Other embodiments are however also poS 
sible. 

0005 Various embodiments of lead-through terminals 
and in particular of fastening means for lead-through termi 
nals are known from the prior art. 
0006 Some lead-through terminals are for example fas 
tened to the housing wall of the electrical apparatus with the 
aid of Screws and nuts. Such fastening means however have 
the disadvantage that each Screw requires an additional 
opening in the housing wall and that the terminal casing 
must be large enough to offer Sufficient Space for the Screws. 
0007. Other lead-through terminals have casings that 
consist mainly of two main parts. The first part of the 
terminal casing is partly lead from outside through an 
opening in the housing wall whilst a Second part is lead from 
inside through the opening and is fastened with the first part. 
The part lead from outside can for example have a threading, 
with the inner part being an adapted nut. Other embodiments 
for connecting both parts of the terminal casing are known, 
Such as for example latches, clips, etc. 
0008 All the aforementioned prior art lead-through ter 
minals have the considerable disadvantage that they must be 
fastened to the housing wall from outside and from inside, 
which is difficult or even impossible if the space inside the 
housing is too Small. 
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0009. It is thus an aim of the invention to propose a 
lead-through terminal that is easy to fasten. 
0010. It is a further aim of the invention to propose a 
lead-through terminal that can be fastened in a Stable man 
C. 

BRIEF SUMMARY OF THE INVENTION 

0011. These aims are achieved by a lead-through terminal 
having the characteristics of the first independent claim. 
Other advantageous embodiments furthermore proceed from 
the dependent claims and the description. 
0012. These aims are achieved in particular through a 
lead-through terminal with a casing made of insulating 
material, at least one metallic outer conductor connecting 
element arranged in the terminal casing or protruding out of 
the terminal casing, at least one metallic inner conductor 
connecting element partly arranged in the terminal casing 
and partly protruding out of the terminal casing, connected 
electrically with Said at least one outer conductor connecting 
element, with the terminal casing being capable of being 
fastened elastically in an opening of a housing wall or Such 
from one side only with fastening elements integrated in the 
terminal casing. Thanks to this arrangement, the lead 
through terminal can for example be fastened from outside 
to the housing wall of an electrical apparatus without it being 
necessary to provide further fastening means inside the 
housing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 The invention will be better understood by reading 
the description of a preferred embodiment and with the aid 
of FIGS. 1 to 8, in which: 
0014 FIG. 1 is a profile view of a lead-through terminal 
according to a preferred embodiment of the invention. 
0015 FIG. 2 is a view in perspective of a lead-through 
terminal according to a preferred embodiment of the inven 
tion. 

0016 FIG. 3 shows a detail of the fastening elements in 
the terminal casing. 
0017 FIG. 4 is a detail of the latchings inside the 
lead-through terminal. 
0018 FIG. 5 shows the displacement of the locking bar's 
latchings. 

0019 FIG. 6 is a detail of the sealing means of the 
terminal casing. 
0020 FIG. 7 shows the creepage distance on the foot part 
of the terminal casing. 
0021 FIG. 8 shows the latching for holding the inner 
connecting element. 

DETAILED DESCRIPTION OF POSSIBLE 
EMBODIMENTS OF THE INVENTION 

0022 FIG. 1 illustrates a lead-through terminal accord 
ing to a preferred embodiment of the invention. All elements 
of the lead-through terminal are at least partly arranged in a 
terminal casing 1 made of insulating material. In the head 
part 12 of the terminal casing 1 is an outer conductor 
connecting element 3 (represented in FIG. 2). An inner 
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conductor connecting element 4 protrudes from the foot area 
11. Spring-loaded wedges 21 latch from both sides of the 
foot area 11 and serve to fasten the lead-through terminal for 
example to the housing wall of an electrical apparatus. 
0023 The terminal casing 1 is built of two halves that are 
held together with Snap connections. FIG. 2 shows an open 
lead-through terminal. On the side of the represented half 10 
of the terminal casing 1 are holes 18 that correspond exactly 
to pins on the other half (not represented) of the terminal 
casing 1 and that Serve the Snap connections. 
0024. When the lead-through terminal is fastened to the 
housing wall 9 of an electrical apparatus, the body part 12 
with the Outer connector element 3 lies essentially com 
pletely on the outer side of the housing wall 9, whilst the foot 
part 11 with the protruding inner conductor connecting 
element 4 is arranged essentially completely on the inner 
Side of the housing wall 9. Inside the terminal casing, the 
outer conductor connecting element 3 and the inner conduc 
tor connecting element 4 are electrically connected. 
0.025 The outer conductor connecting element 3 is pref 
erably made as Screw-terminal element. The outer conductor 
connecting element 3 is accessible through an access open 
ing 13 in the terminal casing for the insertion of an electric 
line (not represented) and through an actuation opening 130 
in the terminal casing for the insertion of actuating tools (not 
represented). 
0026. The inner conductor connecting element 4 is pref 
erably made as connection pin. An electric line (not repre 
Sented) for example can be Soldered on the end of the 
connection pin 4 protruding out of the terminal casing. 
0027. Inside the terminal casing, the connection pin 4 
extends into the screw-terminal element 3. When the screw 
30 of the Screw-terminal element 3 is screwed in order to 
fasten the corresponding line, this line is pressed against the 
end of the connection pin 4. The electric contact between the 
connecting elements 3 and 4, resp. between the correspond 
ing lines (not represented), is thus ensured inside the lead 
through terminal. 
0028. The fastening elements that serve for fastening the 
lead-through terminal to the housing wall 9 consist of two 
wedges 21 that latch partially from the foot area of the 
terminal casing. The wedges 21 are connected elastically 
with a locking bar 2 through Spring-loaded connecting 
elements 22. The locking bar 2 comprises the connection pin 
4 and is lead on the guiding rails 123 on the inner Side of the 
terminal casing. The opening in the locking bar 2 is chosen 
large enough So that no heat transmission from the connec 
tion pin 4 to the locking bar 2 can occur if for example an 
electric line (not represented) is soldered on the connection 
pin 4. On both sides of the locking bar 2 are two latchings 
23 that work together with corresponding latchings on the 
guiding rails 123 and that Serve for locking the wedges 21 
when the locking bar 2 is moved in the direction of the 
wedges 21. FIG. 4 shows a detail of these latchings. 
0029. The lead-through terminal according to the pre 
ferred embodiment of the invention is fastened only from 
one side to the housing wall 9, which represents a consid 
erably advantage over the prior art lead-through terminals, 
mainly if the inner side of the housing wall 9 is ill accessible. 
The foot area 11 is inserted through a Suitable opening in the 
housing wall 9 until the head part 12 comes to rest on the 
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housing wall 9. The wedges 21 that are held elastically In the 
terminal casing 1 (FIG. 3) then spring partially out of the 
terminal casing 1 and against the inner Side of the housing 
wall 9. The lead-through terminal is then already fastened to 
the housing wall but not locked. 
0030 The lead-through terminal can be locked to the 
housing wall 9 by exerting pressure on the locking bar 2 
from outside through the acceSS opening 13 with a tool, for 
example with a specific tool, So that it moves in the direction 
of the wedges 21 along the guiding rail 123. The latchings 
23 of the locking bar 2 then work with the corresponding 
latchings on the guiding rails 123 of the terminal casing. For 
the locking bar 2 and for the wedges 21, the angle of the 
Surfaces coming into contact are chosen So that they hold 
Self-locked during the locking operation. Thanks to this 
angle, which is shown in more detail in FIG. 3, the wedges 
21 are moved during this locking operation in the direction 
of the inner side of the housing wall 9. This movement of the 
wedges 21 allows the same lead-through terminal to be 
fastened to housings with walls of different thickness. 
0031. The steps of the latchings 23 and of the latchings on 
the guiding rails 123 are preferably to be kept as Small as 
possible, So that the distance between the wedges 21 and the 
head part 12 can be adjusted as exactly as possible to the 
thickness of the housing wall 9. In the preferred embodiment 
of the invention, the angle between the locking bar 2 and the 
wedges 21 leads to a gearing down of the Steps of the 
latchings 23 and of the latchings on the guiding rails 123. 
Additionally, the latchings 23 are preferably shifted in pairs 
by a half-step (FIG. 5). The precision of this adjustment can 
thus be doubled as compared with the accuracy achieved 
with the Smallest Step possible. 
0032. The fastening elements 21 are preferably located 
on the widest side of the foot part. Thanks to this construc 
tion, the lever action on the lead-through terminal of a 
preSSure exerted on the terminal casing 1, for example 
during Screwing of an external line in the Screw-terminal 
element 3 with the screw 30, remains very small. 
0033. In the lead-through terminal according to the pre 
ferred embodiment of the invention, the connection pin 3 is 
not fastened tightly in the terminal casing as long as it is not 
locked in the screw-terminal element 3. It therefore has on 
at least one side a latching 41 that works with pins 141 in the 
terminal casing (FIG. 8) in order to prevent it from falling 
out inopportunely of the terminal casing, either during 
assembly of the lead-through terminal to the housing wall 9 
or during transport of the unplugged electrical apparatus. 
0034. This construction has the advantage that the con 
nection pin 4 is inserted in the terminal casing 1 only after 
the lead-through terminal has been fastened to the housing 
wall 9. Thus for example the corresponding line to the 
electrical apparatus can be Soldered to the connection pin 4 
while Still outside of the housing and be connected only 
afterwards with the already mounted lead-through terminal, 
by inserting the connection pin 4 in the terminal casing 1. 
The Soldering proceSS is thus performed in optimum con 
ditions outside of the housing, in which the available Space 
is often too Small. Instead of the connection pin 4, it is 
possible in certain circumstances to insert a line connection 
of the electrical apparatus with a Suitable shape directly into 
the terminal casing 1. 
0035. After assembly of the electrical apparatus in its 
housing, the housing is Sometimes filled with a casting 
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compound in order to prevent unwanted changes of the 
elements of the apparatus. This is for example often the case 
for electrical filters. The lead-through terminal must there 
fore be tight. This Sealing is ensured in the preferred 
embodiment of the inventive lead-through terminal through 
lips 14 integrated in the terminal casing 1 around the 
connection pin 4 (FIG. 6). The distance between the lip 14 
is Somewhat Smaller than the corresponding mass of the 
connection pin 4. Since the lipS next to the connection pin 
4 are fine, they are also Slightly elastic. They are thus pressed 
Sufficiently against the connection pin 4 to ensure a good 
Sealing of the terminal casing towards the inside of the 
housing. 
0.036 The lips 14 additionally serve for lengthening the 
creepage distance (not represented) between the connection 
pins of two lead-through terminals possibly fastened next to 
one another on the same housing wall. Thanks to the 
lengthening of this electrical creepage distance, the allowed 
Voltage difference between the connection pins of two 
neighboring lead-through terminals is increased. 
0037 FIG. 7 shows a detail of the foot part 11. It can be 
observed in this figure that the foot part 11 has grooves 16 
in the area between the lips 14 and the body part 12. These 
grooves 16 Serve to lengthen the electrical creepage distance 
160 between the conducting, preferably metallic connection 
pin 4 and the possibly also metallic housing wall 9 (not 
represented in FIG. 7). With these grooves 16, the allowed 
Voltage difference between the connection pin 4 and the 
housing wall is greater than for a lead-through terminal with 
the same dimensions but without grooves. 
0.038. In the preferred embodiment of the invention 
described here above, the lead-through terminal Serves for 
leading a single electric line. The one skilled in the art will 
however understand that lead-through terminals with Several 
parallel lines can also be made in the same manner. 
0039. In the preferred embodiment of the invention, the 
fastening elements are located on the foot part of the 
terminal casing, In which also the inner conductor connect 
ing element is partially arranged. The fastening elements can 
however also latch from another part of the terminal casing, 
Such as for example from the Surface of the head part that 
comes to rest with the housing wall. This embodiment would 
however under certain circumstances require additional 
openings in the housing wall for the fastening elements. 
0040. The type of inner and outer conductor connecting 
elements can also be chosen very differently. In particular, 
both could in fact be screw-terminal elements. 

1. A lead-through terminal with a terminal casing made of 
insulating material, at least one metallic outer conductor 
connecting element arranged in the terminal casing or pro 
truding out of the terminal casing, at least one metallic inner 
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conductor connecting element partly arranged in the termi 
nal casing and partly protruding out of the terminal casing, 
connected electrically with Said at least one outer conductor 
connecting element, with the terminal casing being capable 
of being fastened elastically from outside in an opening of 
a housing wall or Such with fastening elements integrated in 
Said terminal casing, with a locking bar being provided for 
locking Said fastening elements, 

wherein Said locking bar can be locked from outside. 
2. The lead-through terminal of claim 1, Said lead-through 

terminal being fastened to Said housing wall through holding 
Said housing wall between Said fastening elements and the 
head part of Said terminal casing and the distance between 
Said fastening elements and Said head part being adjustable. 

3. The lead-through terminal of claim 1, Said inner con 
ductor connecting element being capable of being inserted in 
Said terminal casing after said lead-through terminal has 
been fastened to Said housing wall. 

4. The lead-through terminal of claim 3, Said inner con 
ductor connecting element being a line connection of an 
electrical apparatus. 

5. The lead-through terminal of claim 1, Said locking 
occurring through Self-locking between Said locking bar and 
Said fastening elements. 

6. The lead-through terminal of claim 1, the fastening 
elements lying on the furthest Sides of the foot part of Said 
terminal casing. 

7. The lead-through terminal of claim 1, Said fastening 
elements being capable of being adapted to different thick 
neSSes of Said housing wall. 

8. The lead-through terminal of claim 1, Said fastening 
elements being wedges. 

9. The lead-through terminal of claim 8, said wedges 
latching from Said terminal casing. 

10. The lead-through terminal of claim 1, said fastening 
elements being connected elastically through Spring-loaded 
connecting elements with Said locking bar. 

11. The lead-through terminal of claim 1, Said locking bar 
having latchings. 

12. The lead-through terminal of claim 11, Said latchings 
working together with latchings inside the terminal casing. 

13. The lead-through terminal of claim 12, Said latchings 
being shifted in pairs by a half step. 

14. The lead-through terminal of claim 1, lips being 
provided around the opening provided in Said terminal 
casing for Said inner conductor connecting element in order 
to lengthen the creepage distance between Said inner con 
ductor connecting element and a neighboring line. 

15. The lead-through terminal of claim 1, grooves being 
provided on Said terminal casing in order to lengthen the 
creepage distance between Said inner conductor connecting 
element and Said housing wall. 
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